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I .  SUMMARY

During the  ca len d a r y ear 1963 th e re  was a s ig n i f ic a n t  in c re a se  in  
re p o rte d  cases o f m a la ria  in  th e  U nited S tates*  A t o t a l  o f 148 confirmed 
and presum ptive cases o f  m ala ria  with o n sets  o f  i l ln e s s  during 1963 were 
re p o rte d  to  M alaria S u rv e illan c e . This re p re se n ts  a 67% in c re a se  over the 
p rev ious 7 year average s in ce  a c tiv e  case in v e s t ig a t io n  was e s ta b lis h e d  
(Table I ) .  This in c rease  i s  be liev ed  to  be due p a r t i a l l y  to  improved methods 
o f re p o r t in g , bu t probab ly  re p re se n ts  a r e a l  in c rease  in  the  number o f cases 
o f m a la ria  seen in  th i s  country .

' rf • # .** * ** VA* T  em \  “* \ %

There was a tw o-fo ld  in c rease  in  the  number o f c iv i l ia n  cases o f m alaria  
in  1963 as compared to  the  p rev ious y ear (90 v s . 44). Fewer m il i ta ry  cases 
of m ala ria  were re p o rte d  th i s  y ear as compared to  l a s t  y ea r (58 vs. 75). 
T h ir ty -f iv e  cases o f m alaria  occurring  in  merchant seamen were re p o rte d  in  
1963. Twelve o f th ese  cases re p re se n t a s in g le  outbreak o f  im ported m alaria  
which occurred aboard a merchant v e s se l c a l l in g  a t  U.S, p o r ts .  A d e sc r ip tio n  
of th i s  epidem ic appears in  S ection  V.

r  *) . 'm ■: r *> . • > 11 . . •
The m a jo rity  of the cases o f m a la ria  were in  males in  the young ad u lt 

and m id-adu lt age range. This d is t r ib u t io n  was ev id en t in  the n o n -m ilita ry  
cases as w e ll as the m il i ta r y  cases (Table IV ). The o rd er o f specie  d iagnosis 
in  th e  128 cases of confirm ed m ala ria  was P .vivax (78 c a s e s ) , P_. falc iparum  
(3 6 ), P_. m alariae  (9 ) ,  P. ovale ( 3 ) ,  and mixed in fe c t io n s  (2 ) .  The West 
A frican c o u n trie s  T hailand , Vietnam, Korea and P ak is tan  were th e  most common 
areas  o f a c q u is it io n  o f m alaria  fo r  the cases re p o rte d  in  th i s  country .

'  • - ’ • it. • .. • •>. ,
Five cases of m a la ria  o r ig in a te d  in  th e  U nited S ta te s . Two of th e  

cases were induced and th re e  were u n c la s s if ie d . The u n c la s s if ie d  c a se s , 
though un reso lv ed , o ffe re d  l i t t l e  evidence in  support o f autochthonous t r a n s ­
m ission as a source o f the re sp ec tiv e  in f e c t io n s .  A d e sc r ip tio n  o f th ese  
cases appears in  Section  VI.

The in v e s t ig a tio n  o f suspected  autochthonous cases o f m alaria  and a lso  
tra n s fu s io n  a sso c ia te d  m a la ria  was g re a t ly  enhanced by the  in tro d u c tio n  
t h i s  y ear o f th e  f lu o re sc e n t antibody t e s t  f o r  m alaria  as an ep idem iologic 
to o l .  A d e sc r ip tio n  and a p p lic a tio n  o f th e  f lu o re sc e n t antibody t e s t  fo r  
m ala ria  i s  given in  S ection  IV. U ti l iz in g  th i s  procedure and conventional 
ep idem io log ic  te ch n iq u es , an absence o f  c le a r ly  dem onstrated autochthonous 
m alaria  in  th e  S ta te s  during  1963 has been shown.

Four deaths a t t r ib u te d  to  m alaria  occurred  in  th e  U nited S ta te d  during  
1963. A d e sc r ip tio n  o f these  cases appears in  S ection  V II.
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I I .  TERMINOLOGY

A c la r i f i c a t io n  o f th e  accepted  term inology o f  m ala ria  i s  e s s e n t ia l  
fo r  those  w ishing to  describe  and understand  the v a ried  fa c e ts  o f  th i s  
d isea se . Previous re p o rts  have grouped a l l  cases o f m alaria  no t having 
a fo re ig n  o r ig in  as " indigenous” . By c u rren t d e f in i t io n  th is  im p lies  th a t  
the "indigenous" cases were acq u ired  in  a lo c a l i ty  where mosquito t r a n s ­
m ission i s  a re g u la r  occurrence when, in  f a c t ,  most of these  cases were 
induced, .re lap sin g  o r u n c la s s if ie d . In r e f e r r in g  to  the  type o f  a c q u is itio n  
of m alaria  the  fo llow ing term inology has been recommended by th e  World
H ealth O rganization^3 '  and i s  t h i s  y ear employed in  th is  re p o r t:

i • :t * fj-v i V  •.'f'.V’-f i • r '-  n i  ■•..'.s'loni M o  * UM rrurZ
1. Autochthonous------------------- -

a) Indigenous -  m alaria  acqu ired  by mosquito transm ission  in  an 
area where m alaria  i s  a re g u la r  occurrence.

: 1 n ft £
b) In troduced  -  m alaria  acqu ired  by mosquito tran sm issio n  co n trac ted  

from an im ported case in  an a rea  where m alaria  i s  not a re g u la r  
occurrence.

. • i ta tib iv  *ev ei f t  . *36 teub*-b l ■
2. Imported -  m alaria  acqu ired  ou tside  o f a sp e c if ie d  a rea .---B--------

3. Induced -  m ala ria  acquired  through a r t i f i c i a l  means, i . e . ,  m a la rio - 
th e ra p y , blood tra n s fu s io n , common sy rin g es.

U. Relapsing -  renewal o f c l in ic a l  a c t iv i ty  occurring  a f t e r  an in te r v a l  
from th e  prim ary a ttack  g re a te r  than  th a t due merely to  p e r io d ic i ty .

5. U n c lass ified  -  m alaria  in  which th e  method o f  a c q u is itio n  i s  unknown.

I I I .  SURVEILLANCE DATA

A t o t a l  o f 148 cases of m alaria  w ith onsets o f i l ln e s s  during 1963 
were rep o rted  to  M alaria S u rv e illan ce . Specie id e n t i f ic a t io n  by a S ta te  
H ealth  Department, CDC or o th e r lab o ra to ry  was achieved in  128 cases . These 
cases rep re sen t "confirmed" d iagnoses; the rem aining 20 cases are c la s s i f i e d  
as "presum ptive" diagnoses based on co n s is ta n t c l in ic a l  and ep id em io lo g ica l 
d a ta  in  the absence of a confirm ing blood smear, A com pilation  o f th e  t o t a l ,  
confirmed and presumptive cases o f m alaria  rep o rted  to  M alaria S u rv e illan c e  
f o r  1963 and th e  preceding seven y ears  appears in  Table I .

• * •*-j "• a*tc.'Ci*qv'5 ceaFr*> nf. *.'< i. g



,» 'y.

Table I

Cases o f M alaria A ppraised by M alaria 
S u rv e illan ce  by Y ear, U nited S ta te s  

1956 -  1963

Cases
Year Confirmed Presumptive T otal

1956 93 32 125

1957 97 6 103

1958 61 11 72

1959 33 21 54

1960 47 16 63

1961 72 13 85

1962 100 19 119

1963 128 20 148



A com pilation of th e  m il i ta ry  and c iv i l ia n  cases o f m alaria  fo r  the 
p e rio d  1956-1963 appears in  Table I I .  I t  may be seen th a t th e re  was a 
tw o-fo ld  in c rease  in  th e  number o f  c iv i l ia n  cases of m alaria  in  1963 as 
compared .to the  previous y ear (90 v8. 44). C onversely, th e re  was a decrease 
in  the number o f  m il i ta ry  cases over th e  p receding  year (58 v s . 75).

Table I I

M ilita ry  and C iv ilia n  Cases o f M alaria , 
U nited S ta te s  1956 -  1963

Year M ilita ry C iv ilia n TOTAL

1956 46 79 125

1957 56 47 103

1958 33 39 72

1959 12 42 54

1960 21 42 63

1961 45 40 85

1962 75 44 119

1963 58 90 148

Although re p o rtin g  o f  cases undoubtedly i s  and has been incom plete 
and th e  numbers concerned are sm all, th e re  would appear to  be a d e f in i te  
upward tren d  in  the occurrence o f m alaria  among c iv i l i a n s .  This i s  probably 
a r e f le c t io n  o f the  in c reased  frequency and speed o f  fo re ig n  t r a v e l .  In d ica ­
t iv e  o f t h i s  was th e  large  number of merchant seamen re p o rte d  as m ala ria  
cases. A t o t a l  o f 35 cases were seen in  th i s  high r i s k  group. Twelve o f 
th ese  in d iv id u a ls  were involved in  an imported epidem ic, whereas th e  r e ­
maining 23 rep resen ted  is o la te d  cases. Of the fou r dea th s  from m a la r ia , 
which occurred in  the U nited S ta te s  during 1963, th re e  occurred  in  merchant 
seamen.
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F u rth e r r e f le c t in g  th e  ro le  fo re ign  t r a v e l  p laved  in  the increased  
incidence o f  m ala ria  was the number o f fo re ig n  c i t iz e n s  diagnosed w ith 
t h i s  d ise a se . I t  may be seen in  Table I I I  th a t  th e re  was an in c rease  in  
the  number o f  cases in  t h i s  group over th e  p rev ious y ear (30 vs, 1 1 ),

Table I I I

Cases o f M alaria in  Foreign V is ito rs  
and U.S. C it iz e n s , United S ta te s  

1960 - 1963

Year U.S, C itiz en s Foreign V is i to rs TOTAL

1960 52 11 63

1961 78 7 85

1962 108 11 119

1963 118 30 l*+8

In  the m ajo rity  o f the 1963 c a s e s , the  re p o rte d  a tta c k  of m alaria  
rep re se n te d  the in d iv idua ls*  f i r s t  known c l in ic a l  episode o f th e  d isease  
as seen in  the fo llow ing ta b le .

Cases P ercen t

No p rev ious m alaria 9H 71.2

Previous m alaria 38 28.8

Unknown 16
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An age and sex d is t r ib u tio n  fo r  th e  149 t o t a l  cases and th e  90 non- 
m il i ta ry  cases (Table IV) shows a g re a te r  percentage o f  th e  cases in  the 
young adu lt and m id-adult years in  the m il i ta ry  as w ell as the  non-m ilita ry  
group. Most o f the cases of m alaria were in  males (128 vs. 20 ). This age 
and sex d is tr ib u tio n  might be explained on the b a s is  o f m i l i t a r y  se rv ice  in 
fo re ign  lands and the more frequent employment o f male U.S. C itiz e n s  in  the 
developing countries where m alaria  i s  endemic.

Table IV

Age and Sex D is trib u tio n  o f Cases o f M alaria 
United S ta te s  1963

Age Group
All Cases N on-M ilitary  Cases

Male Female T otal Percent Male Female T o ta l Percent

0-9 1 1 2 1.5 1 1 2 2.4

10-19 17 2 19 14.4 9 2 11 13.2

20-29 44 7 51 38.6 19 7 26 31.2

30-39 25 4 29 21.9 12 4 16 19.2

40-49 12 3 15 11,4 9 3 12 14.4

50-59 12 2 14 10.6 12 2 14 16.8

60-69 1
is i  

1 15 o • GO 1 - 1 1.2

70+ - 1 1 0.8 1 1 1.2

Unknown 16 - 16 ... 7 7
TOTAL 128 20 148 100.0 70 20 90 100.0

1
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The specie  d is t r ib u t io n  of the  128 confirm ed cases o f m ala ria  
(Table V) shows P. vivax as the  most common organism (78 cases) follow ed 
by falc iparum  (3 6 ) , P. m alariae  (9) and P. ovale (3 ) , There were two 
mixed in f e c t io n s ,  one w ith P. vivax and P. fa lc iparum  and th e  o th e r  with 
P. m alariae and P. fa lc iparum .

Table V

Confirmed Cases o f M alaria by S pec ie , 
United S ta te s ,  1963

Specie T o tal P ercen t

P. vivax 78 61.0

P. falciparum 36 28.1

P. m alariae 9 7.0

P. Ovale 3 2.3

Mixed In fe c tio n s 2 1.6

TOTAL 128 . 100.0

i country  o f a c q u is itio n and specie o f Plasmodium acq u ired  by
the  148 re p o rted  cases appears in  Table VI. The West A frican c o u n tr ie s , 
T hailand , Vietnam, Korea and P ak istan  were the most common a reas  o f a c q u is i­
tio n  o f  m a la ria  fo r  the cases diagnosed in  th i s  country . The g lo b a l d is ­
t r ib u t io n  o f m ala ria  was a lso  apparen t. I t  may be seen th a t  P. fa lc iparum  
m alaria  was more o ften  re p o rted  as having been acqu ired  in  the  A frican 
co u n trie s  and P. vivax m ala ria  from the A s ia t ic  c o u n tr ie s , C en tra l and 
South American—an<l Oceania. P. m alariae  was th e  organism most f re q u e n tly  
rep o rted  in  those  cases o r ig in a tin g  in  t}:<=> U nited S ta te s .  Of the fiv e  cases 
o r ig in a tin g  in  the  United S ta te s ,  two were i n d u c e d  cases  and th re e  were un­
c la s s i f ie d .
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iable VI

D is tr ib u tio n  by Specie and Area o f A cqu isition  of
Reported Cases o f M alaria 

Vivax M alariae

A frica n 2

A frica* 3 1
West A frica* 1 -

East A frica* i •

North A frica* - -

Angola - -
Cameroon - -

Egypt i -

E th iop ia - 1
Ghana - -

L ib eria i -

N igeria u -

Rhodesias - -

S ie r ra  Leone
G.r

- -

Asia 40 4

Asia* 1
S.E . Asia* 1 -

P ers ian  Gulf Area* . 1 -

Cambodia • -

China - 1
Hong Kong 1 -

Indonesia 1 -

Iran 1 •

Korea 10 -

Laos 2 -

Lebanon 1 -

P ak is tan 9 -

Thailand 6 3
Vietnam 6 -

Central America & Carib. 6 -

C en tra l America* mm s

West Ind ies* - -

Costa R ica 1 -

Cuba 1 -

Honduras 1 -

Nicaragua 1 -

Panama 2 -

United S ta te s ,  1963
/

Mixed
F alc . Ovale In fe c tio n  Unknown TOTAL

27 1 1 a 50

1 2 7
17 1 - 1 20

1 - - 2
2 - - - 1 3
1 - - ~ 1
1 - - - 1
- - - - 1
- - - 1 2
1 - - - 1
1 - _ 1 3
1 - 1 7
- - - 1 1
1

trtr'ftiti O • ■ 1 ->A tJ'-I • •
1

3 - - 7 54

- - 1
- - - 1 2
- - - - 1
- - - 1 1
- - - - 1
- - • - 1
- - - — 1
- - - 1 2
- - - - 10
— - - - 2
- - - - 1
- - • - 9
3 - - 3 15

.. - 1 7

4 - - - 10

2 - 2
1 - - 1
— - - _ 1
•• - - _ 1
- - - 1
1 - - _ 2
— - - 2



9 -

Table VI ( continued)

•i- :,!r. . '  Oi
Vivax M alari ae F alc . Ovale

Mixed
In fe c tio n

J
Unknown- TOTAL

South America 3 - - - - 1 4

South America* 1 1 2
B ra z il 1 - - - — _ 1
French Guiana 1 -

i
-  V. ■- - 1

Oceania 13 - 1 - mm

i •
14

So. P a c if ic * 2
s i f-*?: *

2
• P olynesian  Is lands* 1 • j. - - - - - 1

A u s tra lia 1 . -  t « - - m. - 1
Borneo 1 - - - i  i • 1
New Guinea 3 ^ l 1 - - • 4
Okinawa 2 - - - - - 2
P h ilip p in e s 3 — — — 3

North America 2 3 - - 1 - '6

U nited S ta tes^  
M issouri 1

i( b )
1

New York - 1 - - 2
North C arolina 1 - - - - - 1
Pennsylvania 1 - - - - 1

Mexico 1 — * •• 1

Unknown 3 - 1 1 - 5 10
% ‘ — — — t ----- t ——

T o tal 78 9 36 2 2 ■’ 21 148

Myov

* Country u n sp ec ified
(a )  P_. vivax and P_. fa lc iparum
(b) P_. m alariae  and P_. fa lc iparum
(c) Non-autochthonous cases
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IV. FLUORESCENT ANTIBODY TEST IN MALARIA SURVEILLANCE

The epidem iologic in v e s tig a tio n  of cases o f induced m a la ria  and 
suspected  cases o f autochthonous m alaria  was g re a tly  f a c i l i t a t e d  ^his 
y ear by the  ap p lica tio n  of the new in d ire c t flu o rescen t an tibody t e s t  fo r  
m alaria  antibody production l 1' .  Evidence suggests t h a t  i t  i s  p o ss ib le  K 
t o  determ ine i f  an in d iv id u a l has had a previous m alaria  in fe c t io n  by u t i ­
l iz in g  the  in d ire c t  flu o rescen t antibody te s t  w ith Plasmodium cyncmplgi 
b a s t i a n e l l i  as the an tigen . I t  has been shown th a t th is^ s im ia n  an tigen  
e x h ib its  c ross r e a c t iv i ty  with human m ala ria  p a r a s i t e s ^ 2 The t e s t  i s  e s ­
p e c ia l ly  valuable when parasitem ia  i s  ab sen t, provided a s u i ta b le  p e rio d  
has e lapsed  from the time of in o cu la tio n  (2-3 weeks) to  allow  fo r  th e  
p roduction  of m a la r ia l antibody. Antibody t i t e r s  have been shown to  p e r s i s t  
in  d e tec tab le  amounts in  in d iv id u a ls  who have l e f t  m alaria  endemic a re a s  to  
re s id e  in  m a la ria -free  a reas . P e rs is t  an ce o f m a la ria l an tibody has been 
dem onstrated fo r  periods ranging from th ree months to  seven y ears  a f t e r  th e  
l a s t  p o ssib le  exposure^2 ' .  There has been no s ig n if ic a n t  degree o f fa ls e  
p o s it iv e  rea c tio n s  to  th i s  technique using sera  from normal c o n tro ls  and 
se ra  from in d iv id u a ls  with a v a rie ty  o f  d isea se s^ -) .

Although developed p rim arily  fo r  use as a re sea rch  t o o l ,  t h i s  t e s t  
allow s c la r i f i c a t io n  of tran sfu sio n  a sso c ia ted  m alaria  and, where a p p ro p r ia te , 
perm its  one to  c la r i f y  the  diagnosis of m alaria  when in d iv id u a ls  are rep u ted  
to  have acquired m alaria  in  a non-endemic area and the s l id e  d iag n o sis  i s  
e i th e r  absent o r in  doubt. An example o f the  t e s t f s a p p lic a tio n  i s  re p o rte d  
below:

Case Report -  Suspected Autochthonous M alaria •

A 48 y ear-o ld  white male re s id in g  in Yuma, Arizona f i r s t  became i l l  
in  la te  June 1963. He had recu rren t c h i l l s  and fev er fo r  approxim ately one 
w eek's d u ra tio n , and a lso  gave a h is to ry  of re c u rre n t c h i l l s  and fe v e r  a f t e r  
excessive  fa tig u e  during the p ast two y ears. A p e r ip h e ra l blood smear was 
taken during the course o f  the i l ln e s s  and was sa id  to  show P. vivax p a ra ­
s i t e s ,  however, the s l id e  was not av a ilab le  fo r  confirm ationT  The p a t ie n t  
had n o t tra v e le d  out o f Arizona and C a lifo rn ia  fo r  the  p a st 30 y ea rs . He 
s ta te d  th a t  he had acquired  m alaria  p rev io u sly  in  Oklahoma in  1926. Since 
the la te n t  p e rio d  would be too  g rea t fo r  th i s  to  be a re lap se  o f P. vivax 
m alaria  da ting  back to  1926 and since sev e ra l o th e r suspected  case’s of 
autochthonous m alaria  had been rep o rted  from the Yuma area  in  re c en t y e a rs , 
i t  was deemed e s s e n t ia l  to  determine whether t h i s  case a c tu a lly  re p re se n te d  
m ala ria . Serum was obtained from the  p a tie n t fiv^  months a f t e r  h is  i l l n e s s  
and te s te d  w ith the f lu o resc en t antibody t e s t  fo r  m a la ria . The t e s t  was 
n eg a tiv e . Had the p a tie n t t r u ly  had a parasitem ia  a t  th e  time o f h is  most 
recen t i l l n e s s ,  th e  flu o rescen t antibody t e s t  would have been p o s i t iv e .  Sera 
from o th e r cases o f suspected autochthonous m ala ria , w ithout s u f f ic ie n t  
documentation to  c la s s i f y  them as "confirm ed", were s im ila r ly  te s t e d  w ith the  
f lu o re sc e n t antibody technique^and were a lso  found to  be n eg a tiv e . In  the 
absence of th i s  t e s t  the endem icity o f m alaria  in  Arizona would have remained 
in  doubt. Use o f  the t e s t  e s s e n t ia l ly  ru led  out the suspected  cases  o f
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®*la**ia and helped e s ta b l is h  the fa c t  th a t  Arizona was fre e  o f rep o rted  
autochthonous m a la ria .

(Reported by Dr. P h ilip  M. H otchk iss, Arizona S ta te  E p id em io lo g is t; 
In v e s tig a te d  by Dr. S tan ley  F o s te r , EIS O ff ic e r , Phoenix, Arizona)

V. EPIDEMIC REPORT

Imported M alaria

The m a jo rity  o f cases of m alaria  re p o rte d  each y ear are  im ported 
cases. I t  i s  r a r e ,  however, to  have an epidem ic o f  m ala ria  im ported to  t h i s  
country but such an even t occurred during  1963. In  l a t e  October a Norwegian 
merchant v e sse l c a rry in g  coffee and cocoa beans from p o r ts  in  West A frica  
c a lle d  a t P h ilad e lp h ia . Aboard th e  sh ip  were 36 o f f ic e r s  and men, one 
c h i ld ,  two women passengers  and th e  body of a crew-member, who had died  two 
days p r io r  to  reach ing  P h ilad e lp h ia . While s t i l l  a t  sea th re e  o f  the crew­
members took i l l .  Two o f the men (ca se s  no. 1 6  2, Table V II) had c h i l l s ,  
headache, muscle p a in  and fev er la s t in g  fo r  6 days in  each case and r e ­
m ittin g  spontaneously . The dead man (case no. 3) had c h i l l s ,  headache and 
g en e ra liz ed  muscle pain  but no fe v e r . He succumbed a f t e r  a 5 day i l l n e s s .
He was l a t e r  au to p sied  a t the P h ilad e lp h ia  C ity  Morgue. The autopsy r e ­
vealed  a c e re b ra l in f a r c t io n  and although m alaria  was no t suspected  a t  t h i s  
tim e , l a t e r  sec tio n in g  o f the b ra in  rev ea led  an overwhelming p a ra s itism  
o f the red  blood c e l l s  w ith in  th e  sm all v e sse ls  o f the  b ra in  substance .
While in  P h ilad e lp h ia  two more crew-members (cases no. 4 6 5) f e l l  i l l  w ith  
c h i l l s ,  fe v e r , headache and muscle p a in . One o f  the  men was removed from 
the  sh ip  and h o s p ita liz e d  in  P h ila d e lp h ia . The second seaman tra v e le d  
w ith th e  ship to  Newark during which time h is  co nd ition  d e te r io ra te d  and 
a f t e r  having lapsed  in to  coma he was taken to  a h o s p i ta l  in  Newark. On the 
day the ship a rr iv e d  in  Newark one o th e r crew-member (case  no. 6) developed 
c h i l l s ,  headache, muscle p a in s  and fev e r and a f t e r  th re e  days a lso  lapsed  
in to  coma and was h o s p ita liz e d  a t  th e  same h o s p ita l  in  Newark. Smears done 
on th e se  two men rev ea led  £ . fa lc ip aru m , and i n i t i a t e d  an in v e s t ig a tio n  o f 
t h i s  exp losive  epidem ic.

During th e  in v e s t ig a tio n  two o th e r c l i n i c a l  cases  (cases no. 7 6 8 )  
were found and 4 in d iv id u a ls  w ith asymptomatic p a ra s ite m ia , were uncovered 
(F igure 1 ). Twelve o f the  40 in d iv id u a ls  aboard th e  sh ip  were a ffe c ted  
(a tta c k  r a te  = 30%). At the time o f  th is  w r it in g , s e ra  from most o f the  
crew-members and passengers are being te s te d  by th e  f lu o re sc e n t antibody 
technique fo r  m a la ria ; r e s u l t s  are not y e t a v a ila b le . The sh ip  had c a l le d  
a t th e  Cape Verde I s la n d s , L obito , M atadi, A bidjan, Tema, Takoradi and 
Conakry (F igure I I ) .  The in v e s t ig a tio n  rev ea led  th a t th e  in fe c tio n s  were 
acq u ired  in  a t  le a s t  two o f these West A frican p o r ts .  The west co ast o f 
A frica  i s  known to  be hyperendemic fo r  P_. fa lciparum  m a la ria  and proved to  
be a deadly environm ent fo r  th is  non-immune, in ad eq u a te ly  p ro te c te d  group.
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Several o th e r in s tan ces , each rep resen tin g  is o la te d  c a s e s , o f  foreign 
seamen v is i t in g  p o rts  in  West A frica and then e n te r in g  th i s  country  a t  
approxim ately the  same time th a t  they  became symptomatic from P̂ . falciparum  
m ala ria , have been reported  to  us during the year.

(Reported by Dr. W.F. Dougherty, D ire c to r, D iv ision  o f  P reven tive  
D isease, New Jersey  S ta te  Department o f H ealth ; Dr. W.D. Schrack, J r . ,  
D irec to r, D ivision of Communicable Disease C o n tro l, Pennsylvania 
S ta te  Department o f H ealth; Dr. Sylvan F ish , P h ila d e lp h ia  Department 
of P ublic  H ealth; Dr. Myron G. S ch u lta , EIS O ff ic e r , A tla n ta , G a.;
Dr. Steven Cohen, EIS O ffice r , Trenton, New Je rse y )

Table VII

Casesi of Malaria Aboard Merchant V essel

Symptcmati c Cases fvon oo b a
e.'ft b

■

t. DO;' Uii Para- : • ^ r - *
P a tie n t Rating Age Onset sitem ia Symptoms

1) F.S. Chief 29 10/9 No Recovered spontaneously
Engineer

2) G.H. Chief 35 10/11 No Recovered spon taneously .
Steward o ns be.

3) P.M. O ile r
i.

10/12 Yes Died two days p r io r  to  reach in g
VOtt-VS fie"' P h ilad e lp h ia ,

*0 H.O. AB 32 10/19 Yes O rig in a lly  th ough t to  be in fluenza
\i4 * - • ? i- 1 1 sy - f a : Dx m a la ria . Responded to  o ra l

•on o ) (y*. ’* ch loroquine.

5) S.D. AB 18 10/19 Yes Dx c e re b ra l  m a la ria . Responded
i'tp. fis bt or to  p a re n te ra l  ch lo ro q u in e .

6) R.C. Engine 18 10/21 Yes Dx c e re b ra l  m a la ria . Responded
Boy * -sin l JV OW} ' to  p a re n te r a l  ch lo ro q u in e .

7) P.S . Wife of 31 10/23 Yes Recovered concom ittan t w ith
: Chief Eng.

f chloroquine th e rap y .
8) K.S. AB 20 10/23 No smear Recovered concom ittan t w ith

*■ {nfk? J* r wl 1 tuh , ; • chloroquine th e rap y .
Asymptomatic Cases v.r r ^ & •

9) E.S. AB 16 — Yes Discovered on survey  o f  crew.
10) K.L. AB 17 — Yes Discovered on survey o f crew.
11) K.D. AB 19 — Yes D iscovered on survey of crew.
12) K.R. AB 25 — Yes Discovered on survey o f crew.
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EPIDEMIC CURVE OF MALARIA OUTBREAK

BY DATE OF ONSET
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Table II
Log of Merchant Ship

Ports of Call

Houston, Texas 
Lake Charles, La.
New Orleans, La.
Cape Verde Islands 
Labito, Angola 
Motadi, Republic of Congo 
Abidjan - Ivory Coast 
Tema - Ghana 
Takoradi - Ghana 
Conakry - Guinea 
Cape Verde Islands 
Philadelphia, Pa.
Port Newark, N.J.

Arrived

7/26
7/28
8/1
8/20
8/30
9/13
9/24
9/27
9/27

10/4
10/10
10/19
10/21

Left

7/28
7/30
8/6
8/20
9/11
9/20
9/26
9/27

10/1
10/7
10/10
10/21
10/25

Days
Stayed

2
2
5
h

12
7
2
h
4
3 
H 
2
4

Activities

Loaded general cargo 
Loaded general cargo 
Loaded general cargo
Refueled at sea. Men did not leave ship ,
Unloaded general corgo • men at liberty but did not go in 00 
Unloaded general cargo • men at liberty but did not go in on 
Loaded coffee • men at liberty but did not go inland 
Unloaded general cargo - men did not leave ship 
Loaded cocoa beans - men at liberty but did not go inlon 
Loaded cocoa beans • men at liberty but did not go inlon 
Refueled at sea. Men did not leave ship 
Unloaded cargo

Soiled on 10/25 for Montreal, Conada
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VI. MALARIA ACQUIRED IN THE UNITED STATES 

Induced Cases
: . . ,. f t r ,  ; v •% •

Case No. 1

In March 1963 a 39 y ear-o ld  white male was adm itted  to  a New York 
C ity  h o s p ita l  fo r  an open v a lv u lo p la sty  to  c o rre c t an a o r t i c  s te n o s is  and 
a o r t ic  in s u ff ic ie n c y . During and im m ediately a f t e r  the o p e ra tio n  he received  
23 u n its  o f b lood, some o f  which had been used to  prime the pump. On the 
12th post-ope na tiv e  day he developed a sp ik in g  fev e r and during  the next 6 
days, w hile con tinu ing  to  spike fe v e rs , he developed splenom egaly, sub­
ungual hemorrhages, and hemorrhages o f the mucous membranes. S e r ia l  blood 
c u ltu re s  were p e r s is te n t ly  negative . A p e rip h e ra l blood smear done on the  
6th day o f fe v e r revealed  th e  presence o f  P. f a lc ip a r um and P. m alariae  in  
the  red  blood c e l l s .

An in v e s t ig a tio n  was conducted by the  New York C ity  H ealth Department. 
A ll 23 blood donors were lo c a ted , however, p e r ip h e ra l blood smears performed 
on each donor were n eg a tiv e . At a l a t e r  time se ra  was o b ta ined  from 15 o f 
the  blood donors and te s te d  by the  f lu o re sc en t antibody techn ique fo r  m ala ria . 
Each se ra  proved n e g a tiv e , inc lud ing  the serum o f an in d iv id u a l who had 
re c e n tly  re tu rn ed  from Ghana. The p a tie n t  made a prompt recovery  a f t e r  the 
i n i t i a t i o n  o f  chloroquine therapy. F u rther a ttem pts are being made to  
o b ta in  the  se ra  o f the rem aining 8 donors to  complete the ep idem iologic 
p ic tu re  in  th i s  in te r e s t in g  case o f induced m alaria .

• .< 4 .■ •. 4 i±'  i. *vf ' L * *

(Reported by Dr, F u e rs t, D ire c to r, Bureau o f P reven tab le  D iseases, 
Department o f H ealth , New York C ity , N . Y . ; D r .  Benjamin Kean,
P ro fesso r o f  T ro p ica l Medicine, Medical C o llege, C ornell U n iv ers ity  
and Dr. Myron G. S ch u ltz , EIS O ff ic e r , A tla n ta , G eorgia).

Case No. 2

In October 1963 a 24 y ear-o ld  white male lab o re r v i s i t e d  h is  physician  
com plaining o f  cough, sore th ro a t ,  weakness and fe v e r. His symptoms and 
p h y s ic a l exam ination were co n s is te n t w ith the d iagnosis o f " f lu "  b u t when 
to ld  th i s  by h is  ph y sic ian  the  p a tie n t s ta te d  th a t he probably  had m alaria . 
When asked why he thought he had m a la ria , the p a t ie n t  vo lun teered  th a t he 
c o n tra c te d  m alaria  in  Georgia during March 1962 while working on a "govern­
ment p ro je c t" .  Since the physician  c o rre c t ly  reasoned th a t  th e re  had been 
snow on the  ground in  Georgia a t th a t  time and th a t  no cases o f autochthonous 
m alaria  had been rep o rted  from Georgia fo r  many years he d iscounted  the 
p a tie n t* s  s e l f  d ia g n o sis . When the p a t ie n t ’ s i l ln e s s  p e r s is te d  fo r  sev e ra l 
days w ithout responding to  conventional therapy  he vo lun teered  to  h is  phy­
s ic ia n  th a t when s ta t in g  "government p ro je c t"  he meant he had been i n s t i ­
tu t io n a l iz e d  a t th e  A tlan ta  Federal P e n ite n tia ry  and while th e re  had 
vo lun teered  fo r  a study  in  m alaria  chemotherapy. Plasmodium vivax was 
d e tec ted  on blood smear and he qu ickly  responded to  a n t im a le n a l  th e rap y .
This delayed prim ary a tta c k  o f P. vivax m ala ria  occurred approxim ately 12
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months a f t e r  the  p a t ie n t ’ s re lease  from the  P e n ite n tia ry . Since s tud ies^  
of th i s  na tu re  are u su a lly  conducted on inmates committed fo r  a long p e n o  
o f time and th e re fo re , under constan t su rv e illa n c e , t h i s  delayed prim ary 
a tta ck  occurring  in  c iv i l ia n  l i f e  represen ted  an unusual case as w e ll as a 
d iag n o stic  and sem antic challenge to  th e  p r a c t i t io n e r .

(Reported by Dr. Jacob Koomen, A ssis tan t D irec to r, D iv ision  o f 
Epidemiology, North Carolina S ta te  Board of H ealth ; Dr. Ronald Levine, 
EIS O ffice r , R aleigh, North C arolina and Dr. Joseph Lunn, NIAID, 
A tlan ta  Federal P e n ite n tia ry ) .

U n c lass ified  Cases 

Case No. 3

In Ju ly  1963 a 56 year-o ld  female re s id e n t of P it tsb u rg h , Pennsylvania 
f i r s t  experienced c h i l l s  which occurred every 4th day. A u rin a ry  t r a c t  
in fe c tio n  was discovered a t th a t time and her symptoms were i n i t i a l l y  
asc rib ed  to  th i s  d iso rd e r. Despite a n t ib io t ic  therapy th e  symptoms p e r s is te d  
and in  la te  October she en tered  a P ittsbu rgh  h o sp ita l. On p h y s ic a l exami­
n a tion  she was found to  have a spleen enlarged  two f in g e r  b read th s  below 
the  c o s ta l  margin. During her h o sp ita l s tay  a p e r ip h e ra l blood smear r e ­
vealed the presence o f P̂ . m alariae in  the red  blood c e l l s .  A fte r the 
i n i t i a t io n  of chloroquine and primaquine therapy she became asym ptom atic.

The p a tie n t was born in  Czechoslovakia and im nigrated  to  th e  U nited 
S ta te s  a t the age o f 1 1/2. Since then she has never l e f t  th e  U nited S ta te s .  
She has never been known to  have had m alaria  a t any e a r l i e r  time in  her 
l i f e .  She has tra v e le d  throughout the  n o rth east United S ta te s  on ra re  
occasio n s, but no more recen tly  than 10 years ago. During th e  p a s t decade 
she denied ever having been outside Allegheny County. Furtherm ore, she 
denied a h is to ry  of drug addiction  and she had never rece iv ed  any blood 
tra n s fu s io n s . A check of 33 reg io n a l h o sp ita ls  and blood banks confirm ed 
th e  negative  blood tran sfu s io n  h is to ry . S im ilarly  a check w ith  lo c a l ,  
s ta te  and fe d e ra l law enforcement agencies revealed  no su sp ic io n  o f n a r­
c o tic s  usage.

During the p a st 3 y ea rs , th e re  have been 4 cases of m alaria  in  
re s id e n ts  o f Allegheny County. None o f these  cases were due to  P. m alariae  
so th a t in troduced m alaria  appears u n lik e ly  in  th i s  case . D espite  in te n s iv e  
in v e s t ig a tio n , no inform ation suggesting a p o ssib le  means o f a c q u is it io n  
could be uncovered.

(Reported by Edwin Brown, M.D., C h ie f, D ivision o f Disease C ontro l and 
Herbert R. Domke, H.D., Health O ff ic e r , Allegheny County H ealth  
Department; Dr. W.D. Schrack, J r . ,  D irec to r, D iv ision  o f Communicable 
Disease C on tro l, Pennsylvania S ta te  Department o f Health and 
Dr. Michael Lane, EIS O ffice r, P it tsb u rg h , P ennsy lvan ia).
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Case Mo, U

In  January 1963 a 78 year-o ld  w hite female was adm itted  to  a hosD ital 
in  S t. Louis, M issouri with a 3 month h is to ry  o f ra p id ly  en la rg in g  l e f t  
upper auad ran t mass and fe e lin g s  o f "abdominal dragging", fa tig u e  and weakness. 
The only p o s it iv e  p h y sica l find ings were hepatosplenom egaly. Blood s tu d ie s  
ie v ea le d  a pancytopenia and mild anemia. Other s tu d ie s  were w ith in  normal 
l im i t s .  The p a t ie n t  was operated upon and the sp leen , en larged  5 to  6 
tim es normal s iz e ,  was removed. One u n it  o f blood was given to  the p a t ie n t .  
Subsequent to  the  o p e ra tio n , she had a hem atologic rem issio n , and f e l t  
com pletely w ell. S ections o f the spleen fa i le d  to  re v e a l any pathogenic 
organism s, however, c u ltu re s  o f the removed sp leen  showed Histoplasm a 
capsulatum . Skin t e s t s  and com plem ent-fixation te s t s  fo r  h is top lasm osis  
were negative  on sev e ra l occasions. She made an uneven tfu l recovery  and 
was d ischarged  from the h o s p ita l .

' :> e le y lsn s  eifc 'j*-& izz.tts,i .. m # •
In la te  March th e  p a tie n t reen tered  th e  h o s p ita l  w ith  the  ch ie f com­

p la in t  o f in te rm it te n t  c h i l l s  and fev e r. During her h o s p i ta l  s tay  she 
continued  to  have in te rm it te n t  c h i l l s  and fev e r. A p e r ip h e ra l  blood smear 
was taken  and rev ea led  th e  presence o f m alariae p a r a s i te s .  The p a t ie n t  
was t r e a te d  w ith chloroquine and primaquine - and made a prompt recovery .

( * ! * J[ £* oK io  ..1 * T f v
The p a tie n t  had no previous h is to ry  of m alaria . She had re s id ed  in  a 

sm all town in  M issouri a l l  o f her l i f e .  She had no known co n tac t w ith 
m a la ria  p a t ie n ts  but d id  have a blood tra n s fu s io n  a t  the  time o f h e r su rg ery . 
Because o f the p o s s ib i l i ty  of th i s  being a case of induced m a la r ia , the  
blood donor was lo ca ted  and in terv iew ed . He s ta te d  th a t  he had never been 
aware of any i l ln e s s  resem bling m alaria . During World War I I  he had been 
s ta t io n e d  in  New Guinea where some o f h is  fr ien d s  did develop m ala ria . He 
had given many blood tra n s fu s io n s  in  the  recen t p ast to  fr ie n d s  and fam ily 
members and none o f them had been known to come down with th e  d isea se . A 
serum specimen was obtained  from the  donor and te s te d  w ith the f lu o resc en t 
antibody t e s t  fo r  m ala ria . I t  was negative.

The blood donor was e f fe c t iv e ly  ru led  out as the source o f the  m alaria  
p a r a s i t e s .  Although i t  might appear th a t  the p a t ie n t  was s u ffe r in g  from 
m a la ria  a t th e  time o f  h e r o r ig in a l  i l ln e s s  and su rgery , a thorough review 
of the c l i n i c a l  and p a th o lo g ic a l workup a t  th a t  time f a i le d  to  re v e a l the 
presence o f the p a r a s i te s .  In  the absence o f a d e f in ite  h is to ry  o f previous 
m a la ria  and th e  f a i lu r e  to  demonstrate a re c en t a c q u is itio n  th is  case r e ­
g a in s  en igm atic  and u n c la s s if ie d .

(Reported by Dr. E. A. Belden, Communicable Disease C o n su ltan t,
M issouri Department of H ealth; Dr. Jane Cadbury, S t. Louis County 
H ealth Department and Dr. Jonathan Levine, EIS O ff ic e r , S t. Louis,
M isso u ri.)
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Case No, 5

In  January o f 1963 a 59 y ear-o ld  white male f i r s t  began to  experience 
shoulder p a in s , c h i l l s  and fev e r. His symptoms p e rs is te d  fo r  3 weeks p r io r  
to  h is  admission to  a New York h o sp ita l  and fo r  one week a f t e r  h is  adm ission. 
During the p a t ie n t ’ s h o s p ita l  workup, P_. m alariae was found in  the  red  blood 
c e l l s .  The p a t ie n t  was given a n tim a la r ia l therapy  and made a prompt recovery .

The p a tie n t  immigrated to  th i s  country from Ire la n d  in  1927. Since 
th a t  time he had not been out o f the n o rth ea ste rn  p a r t  o f th e  coun try . In 
1933 he received  a blood tra n s fu s io n  but has not had any tra n s fu s io n  since  
th a t time 30 years ago. Three months p r io r  to  h is  p re se n t i l l n e s s  he 
su ffe red  an acute myocardial in fa rc tio n  and was h o sp ita liz e d  f o r  one month. 
During h is  h o s p ita liz a tio n  he received  no blood products and a l l  in je c t io n s  
were given by d isposable needles and sy rin g es. There was no h is to ry  o f 
n a rc o tic  ad d ic tio n . The d iagnosis based on the a n a ly s is  o f the p e r ip h e ra l  
blood smear was confirmed by sev e ra l competent la b o ra to r ie s ,  y e t an e p i­
demiologic in v e s tig a tio n  fa i le d  to  re v e a l th e  source o f  t h i s  p a t i e n t ’ s 
in fe c tio n .

(Reported by Dr. Robert M. A lbrech t, D ire c to r , Epidemiology 
D iv is io n , New York S ta te  Department o f H ea lth .)

The u n c la s s if ie d  cases o ffe re d  l i t t l e  evidence in  support o f autoch 
thonous tran sm issio n  as a source o f the re sp ec tiv e  in fe c t io n s . Since the  
cases of suspected  autochthonous m alaria  in  Arizona were found no t to  be 
m alaria  and no o th e r re p o rts  of suspected autochthonous m alaria  were 
received  from the r e s t  o f the co u n try , i t  i s  f e l t  th a t  the  U nited S ta te s  
was free  o f autochthonous m alaria  in  1963.

V II. MALARIA DEATHS
<r; tXJO y f V 4 ; «v -ic rr* ,

Four deaths a t t r ib u te d  to  m alaria  were repo rted  to  M alaria S u rv e illan ce  
during 1963. Three o f these  deaths occurred in  fo reign  seamen, each of 
whom had v is i te d  A frican p o rts  j u s t  p r io r  to  th e  onset o f th e i r  i l l n e s s e s .
In each o f these th re e  cases the causative organism was P, f a lc ip arum.

One o f the f a t a l  cases (case no. 3, Section V) has been d esc rib ed  
e a r l i e r .

A second f a t a l  case occurred  in  A pril 1963, and involved a 28 y e a r-o ld  
Norwegian seamen who was brought to  the  emergency room of a  h o s p i ta l  in  
N orfolk, V irg in ia . He was dead on a r r iv a l .  A f r ie n d  vo lun teered  th a t  th e  
man had been sick  fo r  s ix  days p r io r  to  h is  death beginning s h o r tly  a f t e r  
h is  ship departed  West A frica fo r  th e  United S ta te s .  He had com plained o f 
abdominal pa in  and m alaise . No o th e r p e r tin e n t h is to ry  was a v a ila b le . No 
o th e r men aboard the ship were known to  be i l l .
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Autopsy revealed  th e  presence o f marked i c te r u s ,  hepatomegaly and 
v is c e ra l  co n g es tio n . M icroscopic examination showed heavy p a ra sitem ia .
The organism  was l a t e r  id e n t i f ie d  as P. falciparum .

(R eported by Dr. James B. Kenley, D ire c to r, Bureau o f Epidemiology, 
V irg in ia  S ta te  Department o f  H e a lth .)

’ > :• ; .1. i r i j . v  , .
, : • v  . noVi

The th i r d  f a t a l  case occurred during November 1963. A 52 y e a r-o ld
German sea  c a p ta in  was adm itted to  a h o sp ita l in  Louisiana w ith  a f e b r i le  
i l ln e s s  o f  approxim ately 10 days d u ra tion . The p a tie n t had re c e n tly  re tu rn ed  
from a t r i p  to  North A frica . One o th e r crew-member was s a id  t o  have con­
t r a c te d  m a la ria  during  th e  voyage.

During h is  h o s p ita l  workup, £ . falciparum  was found in  h is  red  blood 
c e l l s .  He a lso  had anemia, bronchopneumonia and d ia b e te s . D espite in te n s iv e  
therapy  the  p a t ie n t  succumbed during the  second week o f h is  h o s p i ta l iz a t io n .

(Reported by Dr. John A. Trautman, D ivision  of H o sp ita ls , U.S. P.H.S. )

The fo u r th  case involved  a 36 y ear-o ld  w hite male who was adm itted  to  
a h o s p i ta l  in  Minnesota in  December 1963 fo r  c h i l l s  and fe v e r. ihe p a t ie n t  
be lieved  t h i s  was an exacerbation  o f m alaria  acquired  recen tly  in the  
Rhodesias. He i s  s a id  to  have had sev era l o th e r exacerbations of 
in  th e  re c e n t p a s t .  Six hours a f te r  admission the  p a t ie n t  suddenly d ied .
An autopsy was not g ranted  and p e rip h e ra l blood smears were not a v a ila b le  
fo r  exam ination . (This case cannot be considered as a e a t ue o con 
firm ed m a la ria  as the  evidence fo r  a m alaria  causation  i s  only p resum ptive .)

(R eported by Dr. C.B. N elson, C hief, Section  o f Acute Conmunicable 
D isea ses , Minnesota Department of Healt . )  .
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V III. ACKNOWLEDGEMENT ■.......  1 ' *
. „ ' . „  Prtnnrt i s  prepared annually  a t  the  CommunicableThe M alaria  S u rv e illan ce  Report i s  prep^ case forms sub.

Disease C enter based on inform ation  rece
m itted  by S ta te  H ealth Departments.

We wish to  tak e  th i s  opportun ity  to  tM e ^ r o g r r a .  A ll cases
States fo r  t h e i r  continued acq u ired , should be re p o rted  to
Of m alaria, re g a rd le s s  of where they  ^  ^ l a r i a  Surveil la n c e  Report fo re ,
t h i s  o f f ic e .  E x tra  copies o- In a d d itio n , whenever p o s s ib le ,
PHS 4,80 (CDC) are a v a ila b le  upon reques •
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eve ry  e f f o r t  should be made to  obtain  th ick  and th in  blood smears in  each 
case. These smears may e i th e r  be subm itted w ith the  su rv e illa n c e  form to  
t h i s  o f f ic e ,  o r  m ailed d ire c t ly  to  the  N ational M alaria R eposito ry , 
P a ra s ito lo g y  U n it, CDC. Elcod smears not only enable d ia g n o s tic  confirm ation  
bu t a lso  se rv e , in  the event o f re lap se  o r r e in fe c t io n s ,  as re fe re n ce  to  
p revious d isease . In doubtfu l o r unusual cases 5 c c 's  o f the p a t i e n t ’ s 
serum, obtained 2-3 weeks a f t e r  the  suspected tim e o f  in f e c t io n ,  shou ld  a lso
be subm itted fo r  performance o f the flu o rescen t antibody t e s t  f o r  m a la ria ,

bio-ou;«;»Y .6AGI <5csqitjov;>*: i'ly fc  b o 'fT 'o o o  a?;'- ri r».‘

We are indebted to  Dr, Sanford F, Kuvin, A ss is ta n t P ro fe sso r o f  
M edicine, D iv ision  o f In fec tio u s  Diseases and Dr. E lizab e th  B a r r e t t ,
Resident in  Medicine, U niversity  o f Miami School o f M edicine, fo r  perform ing 
the  m alaria  flu o rescen t antibody t e s t s .

• ♦ » •» ) * '■> o p ie lv ld  .A orfoU . vd r>v

t herjbnfcs a.-:v o.-’w eJ’ldw bX©-®5ay dS s Lyvlovrj
hit* UdD ir i\  £or l  <G a i
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Key to  a l l  d is e a s e  s u rv e il la n c e  a c t iv i t ie s  a re  th o se  in e a ch  S ta te  w ho  se rve  the fu n c t io n  as  S ta te  e p id e m i­

o lo g is ts .  R e s p o n s ib le  fo r th e  c o l le c t io n ,  in te rp re ta t io n  and tra n s m is s io n  o f da ta  and e p id e m io lo g ic a l 

in fo rm a t io n  from  th e ir  in d iv id u a l S ta te s , th e  S ta te  e p id e m io lo g is ts  pe rfo rm  a m ost v i ta l  ro le .  T h e ir  m a jo r 

c o n tr ib u t io n s  to  the  e v o lu t io n  o f th is  re p o rt are  g r a te fu l ly  a c k n o w le d g e d .

S T A T E N AM E

A labam a
A la s k a
A r iz o n a
A rk a n s a s
C a lifo rn ia
C o lo ra d o
C o n n e c tic u t
D e la w a re
D. C .
F lo r id a
G eorg ia
H a w a ii
Idaho
I l l in o is
In d ia n a
Iow a
K ansas
K e n tu c k y
L o u is  iana
M a in e
M a ry la n d
M a s s a c h u s e tts
M ic h ig a n
M in n e so ta
M is s is s ip p i
M is s o u r i
M ontana
N ebraska
N evada
N ew  H am p sh ire  
N ew  Je rse y  
N ew  Y o rk  S ta te  
New  Y o rk  C ity  
N ew  M e x ic o  
N o rth  C a ro lin a  
N o rth  D ako ta  
O h io
O k lah om a 
O regon 
P e n n s y lv a n ia  
P u e rto  R ico  
R hode Is la n d  
S outh C a ro lin a  
S outh  D ako ta  
T  en nessee  
T e xa s  
U tah  
V e rm o n t 
V irg in  ia 
W ash ing ton  
W est V ir g in ia  
W is c o n s in  
W yom ing
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